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Tetxa Tech EM Inc. (Tetra Tech) is pleased to. submlt thls ﬁnal report of the geophys1cal surveys‘
conducted for the above referenced property. - “The’ purpose of Tetra Tech’s services was to perfonn '
detailed ‘geophysical surveys to support the investigation and removal of contammated soils contammg
waste sources including’ ordnance and explosxve waste : ! : - i :

Thls report is mtended for the sole use of the U. S Envuonmental Protection Agency and its subsxdlanes
only. Our services have been performed under mutually agreed on‘terms and conditions." If other parties
wish'to rely ‘on this report, please have them contact us so that a mutual understandmg and agreemént of
the terms and condmons for our services can be establlshed prlor to thelr use: of thls mformatlon

The findmgs and recommendatlons contamed herem are based on prevnous data that were rev1ewed and
: documented in thxs repoxt, our field reconnalssance and survey, and our’ experience on similar pro_]ects

We apprecrate ‘the opportumty to be of service to you.- Please feel free to contact myself or Mr. Par1sh if
you have any questions or concerns.

Sincerely,

TETRA TECH EM INC

Amy Lentz Joe'Par_ish

Project Manager ‘ Senior Geophysicist

610-485-6410 ‘ ‘ 314-892-6322
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EXECUTIVE SUMMARY

The U.S. Environmental Protectlon Agency (EPA), Region III engaged Tetra Tech EM Inc (Tetra Tech) |
to support the investigation- and removal of contammated soils contalnlng Matenals of Explosrve Concem
' '(MEC) waste material and other waste sources at the Elkton Farm F irehole Srte Elkton Maryland
: '-,(hereafter referred to as the “F 1rehole Site”). The ob_;ectlve ‘of this 1nvest1gat10n was to better define the ‘
: boundarles of the suspected Flrehole area, and to provrde an initial survey of the remamder of the Flrehole

Site to- determme the presence of any other areas of potentral concern.

: Based on exrstlng data, prevrous site clearance and pro_] ected land use, Tetra Tech prepared a work plan-

| (Tetra Tech 2005a) to serve as a scope ¢ of work for potentlal mteractlons w1th the U S EPA the Maryland
Department of the Env1ronment (MDE), Tetra Tech and future site contractors In addmon the work

' plan was created to provide a techmcal approach to fac111tate the mvestlgatmn Tl‘llS techmcal approach
called for geophysrcal surveys to be conducted across the mvestlgatlon area. The primary ob_pectlves of

the’ geophysncal surveys were as follows

] {Delmeate and map the “footprmt” of the suspected Flrehole area
o Identlfy and map any other potentlal areas of concem s

*. e Mark geophysrcal anomalles for future reacqulsmon in areas both drrectly 1mpacted by the _
" proposed mvestlgatlon and‘removal‘activities of the. suspected Flrehole area as well as any other :
jgreas 1dent1ﬁed as potential areas of concern : o

The geophysrcal surveys were conducted from May 9 through 23, 2005. Surveys were conducted usmg a
Geonics® EM61-MK2 Tlme Domam Metal Detector (EM61) and Schonstedt Magnetlc Locator

~ (Schonstedt). All work conducted durmg this 1nvest1gatlon closely followed the procedures and safety
protocol detalled in the health and safety plan (Tetra Tech 2005b) '

The results of the geophys1cal surveys are presented in Sectlon 6.0 of this report w1th recommendatlons o

for further actions presented in Section 7. 0

ES-1
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1.0 INTRODUCTION ‘

Under Eastern Area Superfund Technical Assessment and Response Team (START) Contract No. EP-S3-
- 05-02, Techmcal Direction Document (TDD) No. E03-001-05- 10-003, the U S. Env1ronmental Protectron
Agency (EPA) Region 3 tasked Tetra Tech EM Inc (Tetra Tech) to support the mvestlgatron and removal
of contammated soils containing munitions and explosrves of concem (MEC) waste matenal and other
waste sources at the Elkton Farm Firehole Site, Elkton Maryland (hereaﬁer referred to as “the site” or
“Firehole Slte”) )

; :The objectlve of this mvestlgatlon was to better deﬁne the boundanes of the suspected Frrehole area, and
' to provide an 1n1t1al survey of the remamder of the F irehole Site to determme the ! presence of any other
areas of potentral concern. To facilitate this mvestrgatlon Tetra Tech used geophysrcal survey

: 1nstruments to detect the presence of surface and subsurface 1tems of concern, ’

Y-

»The'site locatiOn, project objectives, and the report organizationlar‘e:dis'(:ussed‘below.

© 1.1 SITE LOCATION

‘The Flrehole Site is located approxrmately at 183 Zeitler Road (end of the road), Elkton, Maryland near
the intersection of Routes 40 and 279 (Fi 1gure 1). The F 1rehole property occupres approxrmately 55-acres
of the 400-acre Elkton Farm and i Iocated just south of. Zeltler Road between Little Elk Creek and Laurel
Run. -

12  PROJECT OBJECTIVES

The prirnary ohjective of this project was'to provide MEC safety oversight support for the investigation
and removal of contammated soils contammg MEC waste material and other waste sources at the Firehole

‘ ’Slte To accompllsh thls objectlve Tetra Tech conducted geophy51cal surveys to—

'Delineate and map the “footprint” of the suspected Flrehole area

¢ Identify and map any other potential areas of concern’ »
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o Mark geophyswal anomahes for future reacquxsmon in areas both directly impacted by the
proposed i investigation-and removal activities of the: suspected Firehole area, as well as any other
areas 1dent1fied as potentlal areas of concern.

With' thlS mformatlon U.S. EPA will be* able to target specrﬁc areas of concem estlmate the total extent

.of potential contammatron and identify possrble cleanup methods and technologles
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1.3 REPORT ORGANIZATION

This report consists of the sections sunlrnarized below.
e Section 1.0, Introductron contains mformatron about the site location, the prOJect obJectrves and
orgamzatlon of this’ report S : :

e Section 2.0, Hrstorlcal Perspectlve discusses former site and surroundmg property usage, as well
as site-related mformatlon from previous envrronmental reports :

. Sectron 3. O Survey Approach provrdes detalls about the survey equlpment and survey approach
e jSectlon 4, 0 Data Acqursmon presents specrﬁcally how the data were gathered
. Sectron 5.0, Data Processmg and Interpretatron drscusses data processmg and mterpretatron

ot

* Section 6.0, Results, summarizes survey res'u“lts:

‘Section 7.0, Concluding Rernarks, provides' a final statement from Tetra Tech.

References used to prepare this report are presented at the end of the text. In addltron thls report contains =

| the followrng appendlces

- Appendix A presents a Photo Log rllustratmg srte act1v1t1es geophysrcal equrpment and
: procedures

° Appendlx B presents three geophysrcal survey data presentatron maps
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20  HISTORICAL PERSPECTIVE

This section provides an hrstorrcal perspectrve for the former site and surroundmg property uses and

summarizes information from previous env1ronmental reports.

The most recent use of the srte has been as a workmg farm. Durmg the decade before and during World
War H the parcel had been the site of activity related to-the manufacture of fireworks and mumtrons For

a brief perrod between 1943 and 1947 the property was 1mpacted by mrhtary operations.

Aﬂer bemg 1dent1ﬁed asa potentlally responsrble party the U S. Army Corps of Engmeers contracted L

. wrth TechLaw Inc. to perform an mvestlgatron of the. srte operatlons and ownershrp hrstory of the

Frrehole Srte The owner at that time was. Trrumph Explosrves Inc (TEI) In February 1992 the ﬁnal
report for this pI'O_]eCt was prepared by TechLaw, Inc. This report 1dent1ﬁed an -area on the current Elkton
Farm as the Firehole. The Firehole was documented as an area for the drsposal of waste explosrves
material. This waste was reportedly collected in drums and kept wetted with- alcohol or ether Th1s waste
was then carried toa shallow pit off Zeitler Road spread thmly and allowed to burn. Plant personnel

momtored the bum untrl the waste explosrve was ostensrbly consumed

' The total quantrty of hazardous waste drsposed of in the F 1rehole is unknown There is no estrmate of ﬁll 7‘

‘ thlckness for the Frrehole A geophyswal survey conducted for the Maryland Department of the _
Envrronment (MDE) ‘by NAEVA Geophysrcs Inc (NAEVA) mdrcated several distinct. anomalres onthe
vportlon of the property east of Laurel Run and south of Zeitler Road Observatrons indicate that the

Firehole is not one discrete area ‘but rather a’ serres of burn plts located across the property in an

approx1mate 32-acre area.

The Firehole was reportedly the subject of a cleanup that saw the removal of tens of tons of contaminated
soil. Accordmg to two separate sources, Mr. Patrrck Herron and Mr. Rlchard Herron, soil was removed
from an area where crops would not grow, and clean sorl was brought in to fill the excavation. The

rémoved soil was,sard to have contained scraps of brass shell casing and metallic slag.

[
[
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A sampling and analysis plan to characterize the‘32-acre site was prepared by MDE after site
reconnaissance and a review. of available h1stor1c mformatron of the area. On October 10.to 11, 2002, as
part of the Formerly Used Defense Site (FUDS) Inspectron MDE collected 14 surface sorl samples 10
subsurface sorl samples, 6 surface water samples and 6 sedrment samples “The samples were analyzed for
the presence of metals and cyanide, volatile organic compounds (VOC) semrvolatrle orgamc compounds
(SVOC) pestrcrdes and polychlormated brphenyls (PCBs), perchlorates and nrtroaromatrc compounds

On May 21, 2003, to finalize data collectron for the FUDS Inspectron MDE collected five: groundwater
samples and had them analyzed for the presence of total and d1ssolved metals VOCs SVOCs pestrcrdes

- and PCBs, mtroaromatrc compounds, and perchlorates

A toxrcologrcal evaluatron was prepared for the F rrehole Srte assummg a resrdentral future use scenarro
for the srte The EPA recognrzes an acceptable hazard 1ndex of. values less than orequaltol
(noncarcmogemc chemrcals) and a llfetlme cancer rrsk less than or equal to 10to 104 MDE recognizes
threshold hazard 1ndex values equal to 1 and lifetime cancer risk threshold values less than or equal to 1x
107, Rrsk estimates exceeded EPA and MDE recommended Tevels. for:the child resident populatron for
-rncrdental mgestlon of and dermal contact wrth surface sorls w1th the rrsk drivers of potentral addrtrve _
effects chromrum, and arsenic, Concentratrons detected exceeded the EPA and MDE recommended

| levels for mgestron of and dermal contact w1th subsurface soil for the ch11d resrdent, wrth the risk drivers
| of potentral add1t1ve effects and chromrum Lead was detected at l 480 milligrams per krlogram whrch
‘may pose a threat to sensrtrve populatrons and the envrronment Rrsk for the mcrdental mgestron ofand -
dermal contact with groundwater exceeded MDE and EPA recommended levels for all resrdentral

populations, with trrchloroethene (TCE) as the risk dr1ver

Samples were collected in the area deﬁned by the NAEVA geophys1cal survey as the most llkely area of
the Firehole. . Sample analysrs showed elevated concentratrons of lead, mereury, and arsemc as well as
TCE and PCBs (Aroclor 1254); and the nrtroaromatrc compound Trmrtrotoluene (TNT) and assocrated
zdaughter products Subsurface soil samples from the F 1rehole area were not collected because of refusal
at less than 18 mches Samples obtained from the vrcrmty of the former Thiokol Motor- Recovery Area
g (TMRA) and mrdway between the Firehole and TMRA also exhibited elevated levels of several explosrve

compounds
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The Elkton Farm property is currently l1sted for sale on the real estate market Iti Is also currently leased
to Spry Brothers Farming for seasonal crops however inall hkehhood the entlre 400-acre farm will be
developed for resrdentlal use in the future, rather than contmued use-for farmmg ‘The presence of TNT
and daughter products elevated concentratrons of metals, hlghly volatile TCE detected i in surface sonls .
and groundwater,, and the presence of ordmance—related debris easrly observable on the ground surface all
suggest that ﬁlrther investigation is necessary in order to fully identify any human health l‘lSkS to future

residential populatlons
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3.0  SURVEY APPROACH

The geophysical surveys were conducted from May 9 through 23, 2005.. Surveys were conducted usmg a
Geonics® EMG61 -MK2 Time Domam Metal Detector (EM61) mtegrated with a Tnmble AgGPS® 132 .
Differential Global Posrtlonmg System (GPS) Recelver A Schonstedt Magnetrc Locator (Schonstedt)

was also used for various tasks

'Thrs section provides mformatlon about the use of these systems at the site. The followmg subsectlons
include an overview of the systems equlpment standardlzatlon testmg and evaluatlon (prove out), and
quahty control and quality assurance procedures Plctures 1llustratmg the geophysmal systems and

assoclated testmg are prov1ded in Append1x A ‘ :

3{1—» ‘_'=f;:"(_;EOPHY.‘$ICAL SURVEY OVERYIEW

A brief description of the various geophysical syStems used at the Fireho\le Site is=provide,d,below.
3.1.1  Geonics® EMG61-MK2 Time Domain"i:lectroﬁagﬁéﬁc Metal Detector

The EM61 has been used for more than 10 years to detect subsurface metal ob_)ects It is one of the most
' 'w1dely accepted methods of subsurface- metal detectlon The system consists of two corls mounted on a
non-metallrc wheeled cart at about- 16 and 32 mches above the. ground surface respectrvely The most

: common corl conﬁguratlon isa l-meter by one-half meter rectangle, although other srzes are also used.

The physrcal prmclple employed is. electromagnetrc mductlon where the transmrtter corl which i is

: comcldent with the bottom receiver coil, emlts a pulsed electromagnetlc field into the' ground, mducmg
eddy currents in nearby métallic objects. The eddy current decay produces a secondary magnetlc ﬁeld
 that is sensed by the two receiver coils of the EM61 system The EM61" recelver coils collect this data
over four (decay) t1me gates. The earlier- time: gates (Gates 1 and 2) are partlcularly effectlve in' detectmg
'secondary fields from smaller, shallow ob_]ects due to their relatlvely quick decay rates, whlle mcreasmg
the maxunum depth of detectron for all targets, due to the i increase in response amplltude Gate Jisthe
standard m1d-range time gate that was used in the older EM61. models used to detect a broad range of
target swes and depth ranges Gate 4 the late time gate, will detect the presence of larger objects while

effectrvely ﬁltermg out the smaller near surface targets Addmonally, a differential data calculation is
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performed, which is the difference between the Gate 3 top and bottom coil data Itis desrgned to remove
or reduce the effects of noise associated with surface or near-surface metal, and: better dlfferentlate larger
and deeper targets. It is also used to provide a; depth estlmate to point source targets. Gate 4 was not used

for this mvestlgatlon because “the“ dlfferentral calculatlon, data_provrde much the same mformatlon;

The four time gates, or time gates 1 through 3 and the differential calculation data (operator s chorce) are
stored in the data logger along with the posrtron of the measurement, as collected by the GPS recelver
Generally, peak voltage intensities are-centered over ‘metallic. ob_]ects greatly s1mphfymg mterpretatxon

One 1mportant feature to consider when using the EM61 is that thls mstrument detects all types of metal.
3.1;,2 S‘cho}nstedt . Mag‘neti‘c Locators

The Schonstedt isan analog magnetlc detector that is hrghly portable and can be operated by one person.
The mstrument emits a steady audible tone in areas wheére no anomahes are present. The audible tone
mcreases when the mstrument senses'a magnetlc feature. The. Schonstedt can be used in areas
maccessrble to the other geophyswal systems because of its portablllty In addrtron, the Schonstedt is

used by MEC techmcrans to pmpomt the locatron of potentlal ordnance items in the field.

3.2 GEOPHYSICAL INSTRUMENT ;PROVE ouT

At the onset of geophysrcal surveys at the site, an mstrument prove out was conducted. Tl'llS mstrument

prove out'was used. to —

. Provrde mformatlon about the efféctiveness of the 1nstrumentatron over the site -
° _Provrde documentatron about the anomaly srgnature from each mstrument over known objects
. Provrde a locatlon for daily- standardization of equipment prior to the begmnmg of the survey

e Provide qualrty assurance that the 1nstruments were tested and are functlomng ina standard
- manner. : . :

A prove out area was selected w1thm the outlmed survey area, and a basellne survey was conducted with
each instrument. Prlor to the survey, vrsrble metal was. removed from the area. The size of this area was
approxrmately 50 feet long by 10 feet w1de and was representatlve of current site condrtrons Following
the baseline surveys, simulated items of the size expected to. be found on the site were emplaced. Five

objects were emplaced at various depths across the prove out area. Three 2-inch: dlameter steel ball
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hitches were buried at 6, 12 and 24 inches belovv' the‘ ground surface, respectively Two 6-inch steel hitch
pins were also buried at depths of 6 and‘12 mches below the ground surface The locations were
determined using the baselme data to avord exrstmg anomahes and were placed generally along a line that
could be surveyed on a dally basis for equrpment standardrzatlon followmg prove out analys1s Pictures

showmg the geophysrcal prove out operatrons are presented m Appendlx A.

Followmg a successful prove out of the geophysrcal systems these data were evaluated ‘and archlved for
comparlson durmg subsequent darly equlpment standardlzatlons The data was used as part of the ;
' geophys1cal survey quallty assurance and quahty control procedures drscussed in Sectlon 33. The EM61

. was' the prlmary instrument used for the surveys oy
33 GEOPHYSICAL -SURVEY,QUALITY_ASSURANCE AND QuALITY CONTROL

As part of the quallty assurance and qualrty control of geophysrcal systems data a number of operations
were conducted on a daily basis. These quallty assurance and quality control operatlons were used to
iverlfy geophysrcal system parameters mcludmg stablllty of system response data repeatablhty,
equrpment function, locatlon ‘accuracy, and operator mterference These parameters were evaluated ona
dally basrs using a checklist, and all quality assurance arid quality control operatlons were documented in

the prOJect log book The parameters are presented in the followmg sectlons
3341 Stabillty of System Response and‘ Function ' r"':

At the begmmng of each day, and durmg occasrons when equlpment systems were exchanged or altered

“the followmg tests were conducted “The. geophysmal mstruments were operated in a designated anomaly-

- free area within the standardlzatron area, in a static pos:tlon System functions were. checked to verify
acceptable battery levels system noise levels and baselme levelmg A warm-up period of at least 4
mmutes was 1mplemented prlor to the test, and data were then collected fora perlod of 2 minutes. These

" data were monltored and archived. If the systems response “for the EM61 measurements were determined .

“to'be within the standard values and varlations deteﬁined during the equipment prove out; the system

was deemed‘ ready for the daily geophysical survey. If the equipment;responses were. outside of the

acceptable levels, the equipment was checked, repaired, or replaced. ‘These specifications were reviewed
by the project field manager and project geophysicist for accuracy and completeness during the

equipment testing,

10
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3.3.2 Operator Interference '

At the begmnmg of each day, the clothing, footwear, and accessories were checked by the operator for
magnetic propertres and metallic content. This was verlﬁed by having the survey team monitor the
requlpment operator ina locatlon at the standardlzatlon area that was determmed to be free of anomalies

and mterferences One team member held the mstrument in a stationary posmon while the other team o
member approached the system from a mmlmum of two dlrectlons The measurements were: momtored
for variance. If a variance was observed in the d1g1tal measurements outsrde of an acceptable level it was
documeénted during the equipment standardlzatlon, the téam member was mspected for metalhc objects
- and: thenrthe ﬁeld crew repeated the procedure until a minimum acceptable measurement threshold was

‘ reached
333 DataRepeatabllity and‘Pos'itidn'ing-,'. |

At the begmnmg of each survey day, the geophysrcal system was operated along the equrpment
»_’standardlzatlon lme to venfy repeatablllty of measurement and. locatlon of anomalles Addrtronal tests
lwere conducted in areas where known metalhc objects had prevrously been surveyed and archrved
mcludmg momtormg wells survey monuments and other man—made features such as manholes and

* utilities.

T These procedures were conducted on a daxly basrs checked for accuracy and repeatablllty, and archlved

'by the field team leader or prOJect geophysmst If abnormalltles were dlscovered correctlons were made

| and the process was repeated as deemed approprlate

11
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4.0 DATA ACQUISITION

Tetra Tech began geophysical survey activities on May 9, 2005. Initial activities included familiarization
- ':‘of the proposed survey area and prehmmary ﬂaggmg/boundary markmg The initial geophysrcal
-lnvestlgatlon was to cover approxrmately 32 acres of farmland consrstmg of a relatively flat ﬁeld planted
with wheat "While conductmg prellmmary survey operatlons, it was determmed that a geophysrcal

| mvestrgatron across a larger area was. necessary to assess site conditions. The U: S EPA requested that

‘ Tetra Tech conduct geophyswal surveys over an addrtlonal 25 acres, brmgmg the total area surveyed to

approxrmately 57 acres. The entrre geophys1cal survey coverage area is 1llustrated in: Appendlx B.

Weather condltrons were 'variable durmg survey operatrons and the geophyswal surveys were conducted
during days when weather condmons were favorable for: optrmum data, collectlon accuracy, equipment

_ v, protectlon and safety Over the 15-day data collectlon penod 2 days were lost due to mclement weather

'The geophysical survey team cons1sted ofa prolect geophys1c1st who also served as' srte team léader; a-
site geophysrcal technician; and a site MEC technician. A minimum of one MEC quahﬁed techn1¢1an and
one project geophysicist was on site durmg all geophysrcal surveys The site geophysrcal team leader
reported daily activities to.the project manager, and also assured that all geophysmal data were collected

to meet the hlghest possible level of accuracy and completeness

: Wherever possible, surface metal and any other man-made mterference were removed from the survey
area prlor to the geophysical survey It was determmed that the removal of existing vegetatron was not

necessary

In all cases, areas that could be accessed safely were'surveyed with digital geophysical equipment. Due
. tosafety concerns and many large cultural interferences, the former Thiokol Motor Recovery Area (see

Appendix B) was bypassed until further demolition.and cleanup operations are completed.
Because of its large size, the Firehole, Site was broken into smaller survey areas to facilitate better data

management and ensure full coverage of the entire area. Prior to the survey, the Tetra Tech team set up

~ 200-foot by 200-foot grids across the entire survey site. Each grid comer was marked with ared survey
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ﬂag that was labeled wrth predetermmed ground-based coordmates Thls grid system was used to enable
the geophysrcal survey crew to cover the entire survey area in a thorough and systematic manner. In
addition, this allowed the data collected daily to be merged mto a composite map covermg the entlre

geophysrcal study area.

‘After the survey gnd was established, the Tetra Tech team. surveyed the area usmg measurmg tapes and
‘ trafﬁc cones to gulde the mstrument operator along 3-foot survey, hnes between the 200-foot markers. To
,conduct the; mltlal survey grlds the geophysrcal operator carrled the EM61 backpack contammg
electronics; the data: logger and the GPS system while pullmg the wheeled cart over the terrain. As the
herght of the wheat crop grew taller, lt became mcreasmgly drfﬂcult to complete the survey grrds Tn
- order to cover the rest of the survey area ina safe and eﬁ'ectlve manner an all terram ‘vehicle was used to

'pull the EM61 cart Plctures of both geophysrcal collectron systems are provrded m Appendix A.

'The EM61 data were collected at 0. l-second 1ntervals, whlch when comblned w1th the velocrty of the
o operator results 1n a readmg approxrmately every 5 t06. mches along the survey lines.
At the end of each survey day, the EM61 data were downloaded to a computer and processed The data
processmg operatrons are dlscussed in Sectxon 5. 0, and w1ll 1nclude detarls about geophysncal map

productron and anomaly selectron
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50 . DATA PROCESSING AND INTERPRETATION o

Drgrtally recorded geophysical data collected over the srte were transferred from the data loggmg devices
~toa computer each day. The data from the geophysrcal surveys ‘were processed dally by the senlor '
geophysrclst and was checked for accuracy, completeness and potentlal entry errors. Each data set was
pre-processed using Geomcs DAT61MK2 soﬂware to mtegrate the GPS data, and then entered into
Geosoﬁ Oasrs Monta_] (Geosoﬂ) data. processmg software to generate contour, color-ﬁll maps indicating
the mtensrty of the measurements from the geophysrcal systems These data are drsplayed using a
“consistent range of color for v1sual dlsplay All contour maps are orrented to a coordmate system
desrgnated by U.S. EPA to be consrstent with exxstmg map ﬂles for ease of mterpretatlon These maps
are provrded in Appendlx B as Frgures B l B-2 ‘and B-3. \

Fmal geophysrcal contour maps were generated using a llcensed Geosoﬁ UX-Detect extensron package .
that provrdes umque capabllltles for locating and analyzing MEC targets Using, the Geosoft UX-Detect®
software, the geophyswlst can qulckly locate the ground posrtlon of potentlal MEC targets and narrow '

S these selections to a fmal target list.

The 1mt1al scope of work for this 1nvest1gatlon called for Tetra Tech to reacqulre and ﬂag all suspected
ordnance locatlons as 1dent1ﬁed usmg the Geosoft UX-Detect software As the resultmg contour maps
were. created however it became apparent that glven the large number of potentlal anomaly locatlons
identified across the srte this operatlon would have been extremely trme consuming and prohibitively

costly. Recommendatlons for further lnyestxgatlve actions are presented in Section 7.0 of this report.

The geophysrcal contour maps and tables will be used to relocate anomahes that requlre mvestlgatron and
identify areas that are free of anomalies. resultmg in footprmt reductlon of the areas of concern for MEC
The final presentatron of the data is designed so that the U. S. EPA MDE a551gned contractors and'the -

MEC safety oversrght personnel can readily identify areas of concem
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6.0 RESULTS

Three final maps that 1llustrate mterpretatrons of the data collected in the survey area are presented in
Appendix B. Data collected with the EM61 system from Gate: 1 (Figure B-1), and Gate 3 (F igure B-2), as
well as the d1fferent1al calculation (F 1gure B-3) are presented as individual composite maps of all the - ‘
individual survey grids collected across the 1nvest1gat10n area. The color contours. represent the Geosoft
processed dataasa typlcal response value as detected with the EM61. The unit of measurement of the

typical response is mllhvolts

Gate 1 data, the earliest time gate (216 microseconds), were used to improve the detection of the smaller,
shallower targets, whlle 1mprovmg the depth of detectlon of all targets Analysrs of the Gate 1. data and
map (Flgure B- l) mdrcates a large amount of shallow metalllc materxal located i in and around the,

F 1rehole area. Two large trench-llke areas are apparent, along w1th other areas: of hlgh concentratlons of
metalhc matenal Outside the Frrehole area, metallic material i lS ev1dent in various concentrations

throughout the mvest1gatlon area.

Gate 3 data (660 mrcroseconds) were used to effectlvely filter out smaller, near surface targets that may
“not be of i mterest to the 1nvest1gatlon .as well as’ low level norse whlle detectmg point-source’ (smgle)
targets overa range of srzes -that may be, more charactenstlc of ordnance The Gate 3 data’ and map
(Figure B-2) confirm the presence of most of the metalhc materlal evident in: the Gate 1 data. However
much of the smaller anomalles and noise that were: apparent in the Gate 1 data are not apparent in the
Gate 3 data The trends in the distribution of pornt-source anomalies are more apparent especially.in the

 east-ceritral 2 area of the map.

The differential calculation data, which is the dlfference between the top coil data and bottom coil data
(both with decay tlmes of 660 mlcroseconds), were used to better discriminate larger targets such as the
“footprint” of the suspected Flrehole area. Many of the metallic matenals evrdent in the Gates 1 and 3
data are not present in the drfferentlal data and ‘map (Flgure B-3), but the larger targets srzes and shapes
are better defined. For example the two trench-lrke areas inside the F irehole Area are more prevalent

and better defined as compared to the other data sets, as are thie other areas nearby.
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70  CONCLUDING REMARKS

The mterpretatlon of the data clearly shows a very high number of anomalles present throughout the
entire survey ared, (55 acres w1th1n the Frrehole Slte) By usmg two time gates and the drfferentlal
calculatlon data target dlscrlmmatlon and deﬁmtlon was greatly 1mproved enablmg the mvestlgatlon
goals to be met or ‘exceeded. Two large,: trench-hke areas runnmg north to south are prevalent in the
northwest section of the survey area., Thls is consrstent wrth the suspected F 1rehole locatlon from
hrstoncal data and prev1ous 1nvest1gatlons An area of heavy contammatlon contmues movmg generally
south and east for several hundred’ feet ﬁom the suspect Frrehole area as well with apparent ‘trends of
concentration tapermg off from the east-central portion. Addrtlonally, several smaller pockets of
contammatlon and mdlvrdual anomalies are scattered throughout the remamder of’ the survey area. The
- data fromt the eastem and southern portlons of the survey area show a general decrease in the .
concentratlon of anomalles encountered however there are no areas presently 1dent1ﬁed by the survey

-that could be declared clear of anomalres

Hlstorlcal data indicates a substantlal concentratlon of MEC was dlsposed of as part of the normal site
act1v1t1es Thrs MEC is readily 1dent1ﬁable durmg v1s1ble observatrons of the srte and a rlsk assessment
conducted at the site by Tetra Tech for U S. EPA mdlcates an extremely hlgh rlsk to: personnel and
property due to the presence of thls materlal Wlthout further 1nvest1gat10n, it is 1mpossrble to tell with

‘ certamty that the subsurface anomalles encountered durmg the geophysrcal survey are MEC However -
the srgnal strength of the anomahes encountered throughout the srte is consistent with the expected output
from the 1tems descnbed in the available hlstorlcal data It is also consistent with the MEC items visually
observed at the site. Based on the avallable mformatlon Tetra Tech has concluded that a maJorlty of the
anomalies eencountered: are most: probably MEC related, and that further 1nvest1gatlon and removal actlons
are-required for the; F iretiole: Site. ]

- Tetra Tech recommends the followrng actrons be 1mplemented at the Firehole site:

*

e Immediate cessation of mtrusrve farmrng act1v1t1es m and ‘around the Firehole area to ‘the extents:
of the existing geophysrcal survey:

° Expand the geophysical survey area to accompllsh a full delineation of the suspected MEC
contammatlon ) i
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e Detailed data processing and presentation of 1nd1v1dual grid maps to better dlscnmmate n01se
from target and to aid in planning intrusive mvestxgatrons -

e Excavate and sift several test grids in areas of lower anomaly concentrations to positively identify
the contammatlon as MEC and better determine the depth of the contammatlon

e A full MEC removal action and env1ronmental restoration of the suspect Flrehole and other
possible MEC areas identified by the geophysxcal survey.

e An after-action quallty assurance/qualrty control geophysical survey conducted over a minimum
of 10 percent of the aﬁected land area to evaluate the. success: of the removal action 1mplemented

The Firehole Site presents an immediate MEC and env1ronmental hazard to the people who work and llve ‘
in proxlmlty to'Elkton Farm and to the surroundmg communities. It i is recommended that the suggested
.actions be implemented as soon as possible and that they be followed through to their completlon priorto ..

- the resumptlon of nornial actrvmes at and around the Firehole Slte
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Photograph No. 1 Location:

Elkton, Maryland

Orientation: Down Date: May 10, 2005

Description: 2-inch ball hitch to be buried in geophysical instrument prove out area.

Photograph No. 2 Location:

Orientation: Down Date :

Description:  6-inch hitch pin to be buried in geophysical instrument prove out area.

A-1

Elkton, Maryland
May 10, 2005



Photograph No. 3 Location: Elkton, Maryland
Orientation: Southeast Date: May 10, 2005
Description: Geophysical prove out area.

Photograph No. 4 Location: Elkton, Maryland
Orientation: South Date: May 10, 2005
Description: Burying 2-inch ball hitch to depth for geophysical prove out activities.



Photograph No. 5 Location: Elkton, Maryland

Orientation: Northeast Date: May 11, 2005
Description: Collecting geophysical survey data by pulling EM61-MK2 instrument through
wheat field.

Photograph No. 6 Location: Elkton, Maryland
Orientation: Southeast Date: May 16, 2005
Description: Mounting system for all-terrain vehicle used to pull EM61-MK2 instrument.




Photograph No. 7 Location: Elkton, Maryland

| Orientation: Northeast Date: May 16, 2005
| Description: Alternate view of the all-terrain vehicle/EM61-MK2 system used to collect
geophysical survey data.

Photograph No. 8 Location: Elkton, Maryland
Orientation: East Date: May 16, 2005
Description: Collecting geophysical survey data using all-terrain vehicle/EM61-MK2 system.
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APPENDIX B
GEOPHYSICAL SURVEY DATA PRESENTATION MAPS
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